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(71) We, IMPERIAL CHEMICAL INDUSTRIES LIMITED, Imperial 
Chemical House, Millbank, London SW1P 3JF, a British Company, do hereby 
declare the invention, for which we pray that a patent may be granted to us, and 
the method by which it is to be performed, to be particularly described in and by 
the following statement: — 

This invention relates to water-insoluble monoazo dyestuffs which are 
valuable for colouring synthetic textile materials, in particular aromatic polyester 
textile materials. 

According to the invention there are provided the water-insoluble monoazo 
dyestuffs, free from sulphonic and carboxylic acid groups, which are of the 
formula: — 
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NHZ 



wherein W 1 is hydrogen, chlorine, bromine, cyano or an acylamino group of the 
formula NHZ 1 , and W 2 is hydrogen, chlorine, bromine, cyaho or nitro, provided 
that either W 1 of W 2 is hydrogen; Z and Z 1 each independently represent acyl 
groups of the formula — COV or — S0 2 U; V is a hydrogen atom of an amino group 
or a lower aikyl, lower alkoxy, phenyl or phenoxy radical which can contain 
substituents; U is a lower aikyl or phenyl radical which can contain substituents; Y 
is hydrogen, lower aikyl or lower alkoxy; 

R is an alkenyl radical containing from 3 to 10 carbon atoms; 

A is an alkylene radical containing from 1 to 6 carbon atoms; 

n is 1 or 2, and A 1 represents a di- or tri-valent alkane radical, depending on 
the value of «, containing up to 4 carbon atoms; 

and X is cyano, lower alkoxy, optionally substituted phenoxy, hydroxy, 
chlorine, bromine, lower alkoxycarbonyl, optionally substituted phenoxy- 
carbonyl, carbonamido (carbamoyl), optionally substituted carboanilido, N-lower 
aikyl or N:N-di lower aikyl carbonamido, amino, optionally substituted anilino, N- 
Iower alkylamino, N:N-di lower alkylamino, lower alkylsulphonyl, optionally 
substituted phenylsulphonyl or a radical of the formula U.CO — , U.COO — or 
UCONH — . 

Throughout this Specification the terms "lower aikyl" and "lower alkoxy" are 
used to denote aikyl and alkoxy radicals respectively containing from 1 to 4 carbon 
atoms. 

As examples of the lower aikyl radicals represented by U, V and Y there may 
be mentioned methyl, ethyl, w-propyl and rt-butyl, and as examples of the lower 
alkoxy radicals represented by V and Y there may be mentioned *-propoxy, /*- 
butoxy and preferably ethoxy and methoxy. As examples of the substituted lower 
aikyl radicals represented by U and V there may be mentioned hydroxy lower aikyl 
such as /J-hydroxy-ethyl, lower alkoxy lower aikyl such as ^-(methoxy or ethoxy) 
ethyl and y-methoxypropyl, cyano lower aikyl such as /5-cyano-ethyl, and aryl 
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chlorophenyl and bromophenyl. As «am D |« of™, * b u ment 'oncd tolyl, anisyl, 
^presented by V there may be mlmiS A?I h e . subst,tuted Phenoxy radicals 

It is however preferred I that™ ? and ^Rhenoxy and bromophenoxy 
alkyl I carbonyl radical. a " d 2 each ' n dependently represent a lower 

for ^^S^S^Si « P-ferably contain 3 or 4 carbon atoms, 

Hiethox a y m S ox ° y SV^ , gSg« 1 i^ £ incIu * ,0W « such as 

carbonyl and ethoxycarbonyl (carbMthoxv? aIk ^>' ca , rbo "yl such as methoxy! 

"ilphonyl such is phenylsnlnhonvl 3f Zi 0 P' j ?"»lly substituted phenyl 

represent ethylene. y einyiene. It is preferred that A and A* each 

the ^t^ « S P™ d ' d a process for 

comprises diazotising an amine of the hZu^™^ ° f the inven ' ion 




Formula I 




'A-C-O-A-fx) Formula II 

O a 
wherein VV», W 2 , A A 1 R Y v 7 

The process can be carried ou^hv tbe meani ngs stated above 

hquid such as acetone and/or an inorsMk: d/S""? , a wa tcr-solubVe organic 
of the mixture is then raised to effec? counKno I Ch -. 3S h - vdr ochloric acid. The oH 
and the resulting dvestuff is isolated bv ro ! g ^ Y the . addit ''on of sodium acetate 
As examples of\he amines of Formuh, ?^ nU ° naI ™ ethod S- * 
^ t h, °™ ° r ^o-janiline, 2:4-dinhro 5 m& may -^ mentioned 2:4-dinitro- 
acetamhde, ^dinitro-6-^ 
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The coupling components of Formula II can be conveniently obtained by 
conventional methods, for example by reacting an amine of the formula:— 




NHZ 



with one molecular proportion of a halogen alkanoic acid or acrylic acid and 
esterifying the resulting acid with an alochol of the formula: 

HO — A 1 — (XX, 

As specific examples of the said coupling components there may be mentioned 
2 - (methyl, methoxy or ethoxy) - 5 - (formylamino or acetylamino) - N - allyl - N - 

in niethoxyethoxycarbonyl)ethyI]aniline, 3 - acetylamino - N - allyl - N - [fl - 

(/5 - phenoxyethoxycarbonyl)ethyl]aniline, 3 - acetylamino - N - (/} - methylallyl) - 
N - 1/5 - (cyanomethoxycarbonyl)ethyl]ani!ine and 2 - (methoxy or ethoxy) - 5 - 
(acetylamino or propionylamino) - N - allyl - N - (fi - (fi' - {acetoxy- or propionyloxy 
or metnoxycarbonyl- or ethoxycarbonyll - ethoxycarbonyl)ethyl]aniline. 

, Q ° ne Preferred class of the monoazo dyestuffs of the invention comprises the 

13 monoazo dyestuffs of the formula: — 



O z N 




NO- Y 

d ' R 



N=N — ( J—N 



/ 



3 £Tl,2 ^Mrt-O-C^H^X 1 
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wherein Y and R have the meaning stated above, Z, is hydrogen or lower alkvl W 3 
is chlorine bromine cyano or — NHCOZ 2 , and X* is cyano, lower alkoxy, lower 
alkoxy carbonyl, carbonamido, acetoxy, propionyloxy or butyryloxy 

A second preferred class of the monoazo dyestuffs of the invention comprises 
the monoazo dyestuffs of the formula: — 

O 

wherein Y and R have the meaning stated above, Z J is hydrogen or lower alkvl X' 
is cyano, lower alkoxy, lower alkoxy carbonyl, carbonam Wo acetoxy 
propionyloxy or butyryloxy, and W« is chlorine, bromine, nitro or cyano 25 
e „ nl .™f monoazo dyestuffs, as hereinbefore defined, are valuable for co curing 
synthetic textile materials, for example cellulose acetate and cellulose triacetatf 
textile materials, polyamide textile materials such as polyhexamethylene- 
adipamide textile materials, and preferably aromatic polyester textile materials 
n '%?l POlye W en % tere P hthala ^ textile materials. Su?h textile materials can be 
n the form of thread, yarn, or woven or knitted fabric. Preferably the dyestuffs in 
the form of aqueous dispersions are applied to the said materials by a dyeing 
padding or printing process. 3 B ' 

is h„ , S rr h te ? tiie . materials can conveniently be coloured with the monoazo 
35 dyestuffs, as hereinbefore defined, by immersing the textile material in a dyebath 
HvIS" 18 f" a 3 ueous dispersion of one or more of the said dyestuffs, which 
dyebath preferably contains a non-ionic, cationic and/or non-ionic surface-active 
agent, and thereafter heating the dyebath for a period at a suitable temperature In 
the case of secondary cellulose acetate textile materials it is preferred to carry out 
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tribal" 8 JP rOCe i SS at . a , tem P e rature between 60° and 85°C; in the case of cellulose 
proce f at V°tW»rW£ ,S preferred ^ "aVry o U Mhe dydnj 

dyein process can e^h£ h™ ^ ° f aromatic Polyester textile materials thf 
uycing process can either be carried out at a temperature between 90° and im«r 

SnOTS^Sp^eJfc St 3 lem P eratu " between^ and" iVc 

aPDli^dYo^r^vri 5 a< 3 u f°V s , dispersion of the said monoazo dyestuff can be 

ine ! coloured textile material. In the case of aromatic polyester textile materia li It 

m„J,u d c eS -' red ^ C dv . estuff ? of the invention can be applied to synthetic textile 
materials in conjunction with other disperse dyes, such as are descriherf in w 

30 all the'par S?tfS$SS? ^'^ ,im ^ d by tHe Mi ° W '^ Exam P les in whicl > 30 
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t ■> d . r a j- - Example 1. 

Parts of 2:4-dinitro-5-chloroaniIine are added to nitrosylsulDhuric acid 

acifmonoh $K S WtlSkSL ^ rf - « S lulphu S 

ThesXfo^tain'e'd^ 35 

™i VL . d,s P erse l d L in l aqueous medium the dyestuff has excellent affinity for 

45 ^^£^vi$x^^^ Sufi 

45 

pr^wi t V,=o^ 
50 anTy n dVde O rn% a ;fdiJe a a , ; y 20 a ^ latin8 °" C mJ P^Z^T^ 

50 

coupling the resulting diazo compounds with the coupling components liied ?n the 
third column of the Table using methods similar to that described in Examnle I 

J„ni£t U 7« C ° Um , n ° f lh ^, Table eives the shades obtained when the dyestSFs are 
applied to polyester textile materials. ayesiuiis are 55 
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applied to an aromatic polyeste? texti e m?t?JS tk W ~ en the d y«tuffs are 
were obtained b y dta.SfiPS.' SS«S1^^ ^^Jfc 



NCX, 




NHL 



^^S^^f^^J" 0 C ° mp0U " d with ** ^ropriate coupling 




NHZ A-C-O-A 1 — X 

O 



using methods similar to that described in Example 1. 
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c a ompre P n?o 8 ftt%S^ dia2 ° COmP ° Und Wkh the a PP r °P riate coupling 




NHZ 



using methods similai; to that described in Example 1. 
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WHAT WE CLAIM IS: — " 

acid 'iSi^S^SS^rS^ freC ^ SU,ph0nic and car "oxylic 

w^w 2 JZ A -s-°- A, -n 

yt&^S^^StlTS^« * 3n aCyIamino Sroup of the 
that either W« or W» is hvdraoe? 7 «1S 17?' bro . m . lne . c y«no or nitro, provided 
groups of the formula —COV of —SO U-^^s /h vrfr" en ^ Cnt '^ re P re sent acyl 
or a lower alkyl, lower alkoxj, phenyl' or A^naX^T amino « rou P 
substituents; U is a lower alkyl or phenyl radical whf/h , Cal Whlch . can contai «> 
•s hydrogen, lower alkyl or lower afkoxy- Can COnta,n su bstituents; Y 

ch.ori„i ^riowr jp^asrts^ K ph - en °** 

carbonyl, carbonamido (carbarS S, iSP "°u aly su ,b«ituted phenoxy- 
lowcr alkyl or N:N-di lower alkyl carbonaS sub * tltuted carbonanilido, li 
aml.no N-lower alkylamino, N:N-df fower al&laE' , 0 P ,iona, ' r ' substituted 
SSSg* o-^^-^-'P^VT'a^caT^ SXSSf'jtS* 

-P^Kl^ Whe ™ Z ™« * each independently 

* wherein the alkenyl radical 

represent an ethylene radical mS 1 to 4 wher em A and A 1 each 

7- Dyestuffs as d^^V^S' fS^^SS^^ 
2 Y r 

2y[^ ZMs hydrogen or lower 

bL k t°ySoxy! Wer a,k0 ** «W cA^f^^^gJ^ 

8- Dyestuffs as claimed in any one of Claims 1 to 6 which are of the formula 

NHCOZ 2 C 2 H 4C-0-C 2 H— x 1 

o 
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wherein Y and R have the meanings stated in Claim 1, Z 2 is hydrogen or lower 
alkyl, X is cyano, lower alkoxy, lower alkoxy carbonyl, carbonamido, acetoxy 
propionyloxy or butyryloxy, and W 4 is chlorine, bromine, nitro or cyano. 

9. Dyestuffs as claimed in any one of Claims 1 to 8 substantially as described 

herein and shown with reference to any one of the Examples. 5 

10. Process for the manufacture of the dyestuffs as claimed in Claim 1 which 
comprises diazotising an amine of the formula:— 



NQ 2 



NH 2 

2 

W W 




10 fbrmu?" 1511118 resulting diazo com P oun d with a coupling component of the 
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NHZ 



A — C— O— A — (x) 

O 



wherein W\ W 2 , A, A 1 , R, X, Y, Z and n have the meanings stated above in Claim 

15 ~. . H Process for the manufacture of the dyestuffs as claimed in any one of 

Claims 1 to 9 substantially as described herein and shown with reference to anv 15 
one of the Examples. J 

1 2. Process for colouring synthetic textile materials which comprises applying 
to the said textile materials by a dyeing, padding or printing process an aqueous 

20 dispersion of a dyestuff as claimed in any one of Claims 1 to 9. 

13. Process as claimed in Claim 12 wherein the textile material is an aromatic 20 
polyester textile material. 

D. VINCENT, 
Agent for the Applicants. 
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